Industry input can assist postsecondary institutions as they strive to provide relevant knowledge and skillbuilding exercises for the professional development of their students. Using a mail questionnaire, we invited landscape contracting decision-makers to comment on the efficacy of landscape contracting curricula at colleges and universities. The population of Associated Landscape Contractors of America 2003 online member list (2049 companies) was organized into four strata based on company size. A stratified random sample of 400 companies was selected. We received 137 completed questionnaires (35% response rate). Most of the population was either satisfied or extremely satisfied (52%) with college graduates recently hired; only 8.1% of the population was dissatisfied or extremely dissatisfied. When respondents were asked to consider four knowledge categories, a majority (53%) said recent graduates were deficient in business knowledge, followed by construction (25.1%), horticultural (9.6%), and design (5.1%) knowledge. When respondents were asked to rate the importance of topics that could be taught in undergraduate landscape contracting programs, business topics (personnel management, estimating and bidding, and clientele management) were identified as their top three choices. The population also named three business-related skills (client relationships, time management, and managing employees) among the five most important skills for landscape contracting professionals. Despite the stated importance of business knowledge and training, 68.3% of the population said when hiring for an entry-level landscape contracting position, they prefer candidates with strong horticultural skills over those with strong business skills. These results suggest landscape contracting firms would welcome a postsecondary-trained work force with improved business skills; however, this business training should not come at the expense of horticultural course work and experience. 
Introduction Background
Recent research shows landscape installation is a fast growing and profitable segment of the horticulture industry. To meet this growing demand, the industry needs employees who have a skill set that integrates technical knowledge, practical application and creative problem solving. A landscape construction course that incorporates a variety of studentcentered teaching methods including case studies, a small group project, and role playing exercises, was created to help students further their problem solving, decision making and critical thinking skills. By incorporating principles from Bloom's Taxonomy in the course, students moved from lower order to higher order thinking skills within a given exercise and across the topics taught during the semester.
The landscape management segment of the horticulture industry continues to grow. In 2001 approximately 140,000 businesses in the United States reported providing landscaping services, and these companies employed more than 700,000 people (University of Georgia BOS/SBDC, 2001). The 2003 State of the Industry Report revealed 75% of 374 respondents expect to have more work in 2004 compared to 2003 (Landscape Management, 2003 . Additionally, 25% of the respondents identified that landscape installation was the most profitable, and fastest growing, segment of their business. When asked about their biggest management challenges, the largest response (21%) was a concern about labor availability, followed by the ability to manage growth (18%) and concern about the ability to develop and train employees into supervisors and foremen (17%) (Landscape Management, 2003) .
With the industry's growth in mind, it is important for colleges and universities to provide well-educated and trained students to fill this industry need. Henry et al. (2004) noted challenges associated with teaching landscape construction at a university, such as difficulty in finding academically trained professionals who also have practical work experience, the reality that a number of different approaches and materials can be used to complete a given project, and the materials expense associated with this type of class. Creating a landscape construction course appropriate for a four-year undergraduate program requires integration of technical knowledge, practical application and large-scale problem solving skills. Helping students develop a comprehensive skill set, including problem solving and critical thinking abilities, is essential to their future employment success. The purpose of this article is to describe three student-centered learning activities that were added to a course which was originally lecture centered. The author previously taught this landscape construction course at Oregon State University and is currently teaching it at Iowa State University.
Enrollment in Landscape Construction (HORT 444, Iowa State University; HORT 358 Oregon State University) is limited to students of junior or senior standing, and the majority are horticulture students with either an emphasis in landscape/nursery or turfgrass ( Table 1 ). The four-credit course at both universities has two weekly 50-minute 'lecture' sessions and a three-hour laboratory. Experiential learning is used in both settings. The 50-minute sessions combine experiential learning with some lecture, and the laboratory is an opportunity for students to further their technical skills in landscape construction. Overall course evaluations for the past four years have been high, averaging 3.78 on a scale of 1 to 4 (1=poor ; 4=excellent). Neither university lists this course as a 'capstone' course, yet it has many elements associated with such a course as described in detail in the literature (Zimmerman, 1991; Wagenaar, 1993; Zimmerman, 1997; and Andreasen, 2004) . These elements include expected educational outcomes of: problem solving; decision making; critical thinking; and oral and written communications. The learning activities used to achieve educational outcomes include: case studies, small group work and small group projects, oral presentations, and intensive writing. Each of these learning activities centers around at least one level, if not multiple levels, of Bloom's Taxonomy (Bloom, et al., 1956 ).
Bloom's Taxonomy is a classification device, and to ascend through the taxonomy requires thinking that is more complex. As students move up the hierarchy, they move from activities that show knowledge, comprehension and application, to exercises which require them to analyze, synthesize and evaluate. The further up the hierarchy students move, the more critical thinking they do. Briefing students on what Bloom's Taxonomy is and how it will be integrated into the course at the beginning of the semester helps them understand how and why the various learning activities fit into the overall course objectives.
To help students further their problem solving, decision making and critical thinking skills, a variety of teaching methods have been incorporated in the course. Many of the methods are related to studentcentered learning and require the students to actively participate in their learning. Examples of three successful methods include: case studies; a small group project researching, writing and presenting a landscape bid; and role playing exercises. Examples of these three methods using landscape construction as the genre are described below.
Case studies have long been used in business and academic settings to help students understand administrative and business practices in real-world settings (Naumes et al., 2002) . This teaching tool is very useful in landscape construction because it requires students to evaluate the information provided, compare this information to what they already know, determine what is important and what is irrelevant and ultimately provide a solution or make a recommendation. All four of these steps are essential elements of Bloom's Taxonomy and a case study provides a good framework for this type of hierarchical thinking process.
Starting with a simple case study to help students develop skill and confidence in this type of experiential learning is important to initial student success and necessary before moving toward more complex cases. For example, a very simple case study might focus on a product used in landscape construction. Students would be provided with product specifications and information, background on how the product was used and testimonials from customers. Students can then: list key factors about the product; list factors that affected this product's success in the particular situation; describe how the factors that lead to success in this situation might be different if the product was used in a different situation; and based on this information make a recommendation for an alternative product. Finally, students submit a written summary of the case study to communicate their analysis.
A series of five increasingly complex case studies are used in this class. The final case study centers around complex issues such as, new EPA regulations or the H2-B program for supplemental immigrant labor. A case study like this requires students to use multiple sources to gather information and to work through all six levels of Bloom's taxonomy, with no guarantee of a 'right' answer when they are done. Student comments on this exercise have been interesting and range from "I didn't realize there was so much to think about," to "there is no way to have enough information to make a decision," to "this is a policy someone else has to deal with, not me." Regardless, students thought critically about an issue and interpreted it based on their new or existing knowledge of the topic, as well as other factors such as ethics, economics and their personal belief system. Facilitating a class discussion after the final case study is complete has provided constructive insight on how students interpret and evaluate information.
The ability to develop an accurate landscape construction bid is essential to being a successful landscape contractor. Using an actual landscape project recently completed by a local landscape professional brings this project to life. Students can interact with this individual on the job site during the initial phase of the exercise and again after completing the bid.
This activity requires students to logically think through the steps necessary to install a landscape, use multiple resources to research materials (paving or decking materials, lighting, and plants) and their associated costs, and calculate the expected production rates (time to do a specific task) and costs. Students combine all of this information into a spreadsheet format, as well as write a narrative description of the job and associated costs, and a cover letter for the client. After completing their bid calculation students receive a copy of the actual bid and final cost analysis for the job. Through in-class discussion with the landscape professional, students describe similarities and discrepancies between the two bids, and analyze their accuracy in the bidding process. This reflection and discussion after completing the project is an important step in the learning cycle.
Landscape construction managers are required to
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Case Studies
Researching, Writing and Presenting a Landscape Construction Bid
Role Playing Exercise use written and oral communication daily. Examples of written communication include writing documents for internal use, for clients, and for supply representatives. Oral communication may include giving instruction to a crew, placing orders with a supply company, and fielding complaints from a homeowner or property manager. In all of these situations the professionals need to organize and articulate their thoughts in order to communicate effectively.
Role playing exercises allow students to demonstrate both written and oral communication skills. A number of scenarios can be used, and with a little imagination an interesting, complex and interactive role play can be developed. A good example is one that involves a landscape contractor and a disgruntled homeowner. There were major problems with each component of the job-some the contractor could control, others were beyond his control. The project is now three weeks behind schedule and the homeowners are planning to have a 150-person garden gala in a week to celebrate their new landscape.
Working in groups of four and based on the detailed information provided, groups determine: what the problems are, what can be remedied within a week, what cannot be remedied within that time frame and how these problems will be addressed, and how they will explain this to the homeowner.
The exercise itself only takes between five and ten minutes. Students select one or two people to represent the contractor, and two people to be the homeowners. Although all members of the group know the details about the scenario, they do not necessarily know what each person will say during the role play. This causes students to think quickly and respond to the evolving conversation. The goal is for both groups to communicate their ideas to the other.
After the exercise is complete, the class provides their verbal critique of the role play. This provides students involved in the exercise constructive feedback on what points they addressed clearly and where they can refine their communication skills. Two key points have come from student comments on this exercise. First, many noted "how difficult it was to listen to what was being said, rather than interrupting the conversation with my answer." Others pointed out that "thinking on my feet was more difficult than I thought, even though I knew the answers."
Research suggests that student-centered learning can be an effective teaching method in agriculturerelated fields (Moss et al., 2002) . Providing opportunities for students to be actively involved in a class and to systematically work through the learning levels of Bloom's Taxonomy can enhance student learning (McCormick and Whittington, 2000) . Written comments from student evaluations suggest many students found the three teaching methods described above to be educational and engaging.
Students seeking a career in landscape construction will be faced with a myriad of job responsibilities, many of which will have little to do with the technical aspects of installing a landscape. As with many undergraduate majors, helping students enhance critical thinking, problem solving and communication skills will be important to their future success. With some planning and preparation the three teaching methods described in this article can be incorporated into any landscape construction course. These methods provide an opportunity for the instructor and students to approach a technical subject in a creative and engaging way. 
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